The purpose of this study was to evaluate the efficacy of multi-capillary electrophoresis instrument in clinical laboratory. An automated clinical capillary electrophoresis system was evaluated for performing serum proteins electrophoresis and immuno-fixation electrophoresis by subtraction. In this study the performance of capillary electrophoresis was compared with the cellulose acetate membrane electrophoresis and agarose gel immunofixation electrophoresis for serum proteins. The results of capillary electrophoresis and cellulose acetate membrane electrophoresis were good (r= 0.89-0.97 ) for protein fractions and A/G ratio except for 13-gobulin fraction (r=0.60) .Both within-run and day to day presisions (CVs) of assay results for 6 main fractions and A/G ratio (n=10) were between 0.3-6.3 %. The reference ranges of serum protein fractions obtained from 200 healthy individuals by cellulose acetate membrane electrophoresis were almost equal to that of capillary elestrophoresis except for ~-1 globulin fraction. No significant difference of electropherograms between cellulose acetate electrophoresis and capillary electrophoresis was observed in the abnormal serum such as presence of bilirubin (<20 mgldl), hemoglobin (<300 mg/dl), lipid (Intralipos < 1%) and samples from patients with acute phase response, liver injury, polyclonal hyper gammaglobulinemia or M-proteinemia. The method of capillary immmuno-fixation electrophoresis by subtraction showed good agreement with agarose gel immmunofixation electrophoresis by subtraction identifying 30 monoclonal gammmopathy patient samples.
INTRODUCTION
The proportions and the quantification of the individual serum protein fractions changes in a variety of diseases is of considerable value in clinical diagnosis. The fractionation of serum protein mostly is performed with cellulose acetate membrane or agarose gel electrophoresis (1) (2) . Recently evaluated capillary electrophoresis (CE) could be a new feasible technique for the analysis of serum proteins because of its high separation efficiency, on line data analysis, quick separation and its easy utility (3) (4) . CE depends Author for correspondence:
Dr. Yoshinori Uji, Ph.D, at above address E-mail: uji~.kumamoto-u.ac.jp Phone & FAX: +81-96-373-5282 on two main principles in the separation of proteins. The first, alkaline pH, which was created by a strong electroosmotic flow (EOF). The EOF is overall fluid movement of positively charged buffer ions carrying fluid toward the cathode. The second, the electrophoretic migration of the individual proteins is based on their charge to m_~ ratio at specific voltage, electrolyte composition and pH conditions. CE by immunofixation electrophoresis/subtraction systems (CZE/IFE/s) has I~,~--n recently developed (5) , which involves incubation of human serum with sepharose beads to which a specific binder for a heavy (IgG,IgA, or IgM) or a light (k and ~) chain is attached. During the incubation period the proteins that bind specially to the bead-linked antibodies are retained by the solid phase. After the beads settle, CE is performed on the supematant. The monoclonal protein underlying the abnormal peak is identified by comparing the substraction on capillary electropherogram with the control elec'lJ'opherogram (incubated with solid phase without linked antibody). The specificity of the immunospecific binder that caused the disappearance of the monoclonal peak identifies the paraprotein. Paragon CZE 2000, an automated capillary electrophoresis system (Beckman Coulter Inc.Brea CA, USA) is for human serum proteins fractions and also designed for the high ~ sepaation with an automated IFE/s. The purpose of this study is to evaluate the efficacy of this multi-capillary electrophoresis instrument on the clinical laboratory USe.
MATERIALS AND METHODS
Human serum protein fractions (albumin, co-lglobulin, (~-2 globulin, 13-globulin, ,f-grobulin and A/G ratio) were separated and quantified by using CE with the Paragon CZE 2000 ~ (Beckman Coulter Inc., Brea, CA, USA). Proteins were measured by direct absorption at 214 nm through a small op'dcal window in the capillary. The length of capillary was 20 cm, and the i.d. v~s 20 mm. Instrument settings for serum proteins electrophoresis were as follows: 1 rain conditioning time, 1 second injection time (approximately I nL of 20 fold diluted serum samples), 4.3 min separation time (9000V at 240 C), 0.5 rain wash time, 0.5 min dnsetJme. The running buffer used was borate buffer (pH 10.0), and the capillary was rinsed between samples with 10g/L NaOH cleaning solution (Beckman Coulter Instruments). The instrument selects pattem fractions using an involved software package. For conventional cellulose acetate electrophoresis, we used the automated cellulose acetate membrane electrophoresis system (Olympus AES 620, Olympus Co., Ltd, Tokyo, Japan) according to the manufacturer's instructions. The cellulose acetate membrane of Sartodus 11200 (Sartorius, Gottingen, Gemmany) was preequilibrated in veronal (barb~)-veror~ sodium buffer, pH 8.6, approxirnmay l uL of sample added and carried out the electrophoresis at 220 V for 25 min in veronal-veronal sodium buffer, pH 8.6. Proteins were stained by Ponsou-S (Olympus instruments) for 10 min. The individual fractions were quantified by densitometry.
Human sera from healthy individuals and patients v~h acute phase response, liver injury, polyclonal hyper gamma globulinemia or M-proteinemia were studied. General evaluation, consisted of evaluating reproducibility using human serum and ID zore control serum (Beckman Coulter Inc.), interference and reference ranges (200 healthy individuals). C(x~rmation of the validity of identifying the proteins fractionated was by employing affinity column chromatography separation (Seikagaku Kougyo, Tokyo, Japan) and antibody (Dako Japan, Kyoto, Japan) identifica'don procedure. Concordance studies were performed using class and type of monocional immunoglobulins (IgG, IgM, IgA, k and Z) in serum between the Paragon CZE 2000 system and agarose get immuno fixation electrophoresis kit (Beckman Coulter Inc.) (6) with samples from patients exhibiting gammopathy.
RESULTS AND DISSCUSION

Separation of serum proteins
Human serum proteins were separated into five fractions by Paragon CZE 2000 ( Figure 1 ) in accordance with those obtained by cellulose acetate membrane electrophoresis system (AES 620). We also confirmed separation of serum proteins into approximately 10 peaks employing affinity column chromatography and antibody identification procedure ( Figure 2 ). From eady migration time, we confirmed immunoglobulins (peak 1), C3 complement (peak 2), transferin, (peak 3), cr microglobulin (peak 6A), haptoglobin (peak 6B), (~-1 acid glycoprotein (Peak 7) (~l-antitrypsin (peak 8), albumin (peak 9) and pre~10umin (peak 10). Ho~=ver, we could not settle 2 small peaks in the eleclmpher~ram (peaks 4 and 5) ( Figure 2 ). These ek~bupherograrns of proteins v~=re located by the migmSon pattern repoited with cellulose acetate eledtophor~s (1).
Method comparison study
To compare Paragon CZE 2(X)0 (Y) with cellulose acetate membrane ele~ uphoresis of AES 620 (X), 100 patients samples were analyzed with serum protein fractions. Good linear correlation was obtained between the methods for albumin (Y=0.855 X+12.7, 
Clinical impressions
We compared electropherograms with samples from patients for acute phase response, liver injury, polyclonal hyper gamma globulinemia or Mproteinemia ( Figure 4) 
ConcIl~ons
We have shown the evaluation of capillary electrophoresis system by using Paragon 
